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(57) A reformer (2) produces a reformate gas by par- 
tial oxidation of vaporized fuel with air supplied through 
a first air supply passage (IDA). A hydrogen-rich gas Is 
produced by removing carbon monoxide from the refor- 
mate gas with a carbon monoxide oxidizer (3) and there- 
after is supplied to the fuel cell stack (1). A second air 
supply passage (8A) which has a smaller cross section- 
al area than the first air supply passage (10A) is also 
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provided to supply air to the reformer (2). When sub- 
stantially no load is applied to the fuel cell stack (1 ), the 
first air supply passage (1 OA) is cut off with a valve (7 A) 
and a minute amount of air is supplied to the reformer 
(2) from the second air supply passage (8A) to maintain 
a standby operation of the power plant in order to pre- 
vent reductions in the temperature of the fuel cell stack 
(1)- 
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Description 

FIELD OF THE INVENTION 

[0001] This invention relates to standby operation of 
a fuel cell power plant which generates electric power 
using a reformate gas. 

BACKGROUND OF THE INVENTION 

[0002] Tokkai He! 8-306379 published by the Japa- 
nese Patent Office in 1 996 discloses standby operation 
of a fuel cell power plant which generates power in a 
fuel cell stack using a reformate gas. 
[0003] According to this prior art, when power supply 
by the fuel cell power plant is not required, the fuel cell 
power plant Is operated to achieve an output of 25 - 30% 
of a rated output. This output is used to electrolyze water 
in order to produce hydrogen. The resulting hydrogen is 
re-supplied to the fuel cell stack. 
[0004] Due to this low-output standby operation, 
when power supply is required, rated operation of the 
fuel cell power plant can be rapidly established. Further- 
more, since hydrogen produced during the standby op- 
eration is re-supplled to the fuel cell stack, consumption 
of refomnate gas during standby operation can be main- 
tained at low levels. 

SUMMARY OF THE INVENTION 

[0005] When electrolyzing water, supply of water 
must be ensured. When the fuel cell power plant is 
mounted in a vehicle, a water supply device has also to 
be installed in the vehicle. However, it is difficult to en- 
sure a space for the water supply device with a water 
tank in the vehicle. 

[0006] As a result, in a vehicle-nnounted fuel cell pow- 
er plant, it is preferred that water is not electrolyzed and 
low-output standby operation with only the aim of main- 
taining the tenriperature of the fuel cell stack is per- 
formed. 

[0007] In a fuel cell power plant using a refomner to 
generate a reformate gas by partial oxidation, the tem- 
perature of the refonrrate gas Is controlled by the 
amount of air supplied to the refomier. During standby 
operation in orderto maintain the temperature of the fuel 
cell stack, the amount of air supplied to the reformer is 
conspicuously lower than during rated operation. The 
air supply amount Is generally controlled using a valve. 
However problems arise In maintaining control accuracy 
of the valve throughout the wide range from the minute 
flow amounts above to the high flow amounts during rat- 
ed operation. 

[0008] it is therefore an object of this invention to re- 
alize standby operation adapted to a fuel cell power 
plant mounted in a vehicle. 

[0009] In order to achieve the above object, this in- 
vention provides a fuel cell power plant comprising at uel 



cell stack generating power using a hydrogen-rich gas, 
a hydrogen-rich gas generating mechanism which pro- 
duces a hydrogen-rich gas by an exoergic reaction of a 
vaporized fuel and air, a first air supply passage which 

5 supplies air to the hydrogen-rich gas generating mech- 
anism, a second air supply passage which supplies air 
to the hydrogen-rich gas generating mechanism, and a 
cut off valve which cuts off the first air supply passage. 
The second air supply passage is set to have a smaller 

10 cross sectional area than the first air supply passage. 
[0010] The details as well as other features and ad- 
vantages of this invention are set forth in the remainder 
of the specification and are shown in the accompanying 
drawings. 

15 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0O11] FIG. 1 is a schematic diagram of a fuel cell 
power plant for a vehicle according to this invention. 
20 [0012] FIG. 2 is a diagram of the load regions of the 
fuel ceil power plant. 

[0013] FIG. 3 is a flowchart of a temperature control 
routine of the fuel cell power plant performed by a con- 
troller according to this invention. 
25 [0014] FIG. 4 is a timing chart describing temperature 
variation In a reformer during standby operation of the 
fuel cell power plant. 

[0015] FIG - 5 is similar to FIG. 4, but showing a differ- 
ent situation. 

30 [0016] FIGs. 6A and 6B are longitudinal sectional 
views of a flow amount control valve according to this 
Invention. 

[0017] FIG. 7 is a schematic diagram of a fuel cell 
power plant for a vehicle according to a secona ambod- 
35 iment of this invention. 

[0018] FIG. 8 is a schematic diagram of a fuel ceil 
power plant for a vehicle according to a third embodi- 
ment of this invention. 

40 DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

[0019] Refemng to FIG. 1 of the drawings, a fuel cell 
power plant for a vehicle comprises a fuel cell stack 1 , 
43 a reformer 2, a carbon monoxide oxidizer 3, a catalytic 
combustor 4, a vaporizer 5, an air supply device 6 and 
a cooling device 9. 

[0020] The fuel cell stack 1 comprises laminated pol- 
ymer electrolyte fuel cells (PEFC). Each cell is provided 

50 with an anode and a cathode and power is generated 
using a hydrogen-rich gas applied to the anode and air 
applied to the cathode. The fuel cell stack 1 drives an 
electric motor 22 for running the vehicle through an In- 
verter 21 with the generated power. A hydro gen-con- 

55 taining anode effluent produced by the anode and an 
oxygen-containing cathode effluent produced by the 
cathode are respectively discharged during power gen- 
eration. 
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[0021] The reformer 2 produces a reformate gas as a 
result of partial oxidation reactions using a vaporized fu- 
el supplied fronn the vaporizer 5 and air supplied from 
the air supply device 6 through an air supply passage 
10A. 

[0022] The carbon monoxide oxidizers performs pref- 
erential oxidation of the refomnate gas using airsupplied 
through the air supply passage 1 0B from the air supply 
device 6. A hydrogen-rich gas is generated by using 
these reactions to remove carbon monoxide from the 
refomiate gas. The resulting hydrogen-rich gas is sup- 
plied to the anode of the fuel cell stack 1 through a pas- 
sage 1 7. Deterioration of a platinum catalyst used In the 
anode as a result of poisoning by carbon monoxide Is 
prevented by the carbon monoxide oxidizer 3 removing 
carbon monoxide from the reformate gas. 
[0023] The air supply device 6 comprises a blower or 
a compressor. The air supply device 6 supplies air to the 
cathode in the fuel cell stack 1 through a passage 18. 
[0024] Hydrogen-containing anode effluent and oxy- 
gen-containing cathode effluent from the cathode are 
respectively supplied to the combustor 4. The combus- 
tor 4 performs catalytic combustion of the hydrogen- 
containing anode effluent with the oxygen-containing 
cathode effluent and supplies the heat of reaction to the 
vaporizer 5 in the form of a combustion gas. The vapor- 
izer 5 vaporizes a liquid fuel such as gasoline or meth- 
anol supplied from a fuel supply device 1 9 with the heat 
of combustion in order to produce a fuel vapor. The fuel 
supply device 1 9 is provided with a fuel tank, a fuel pump 
and a valve. 

[0025] A cooling device 9 uses a cooling medium In 
order to prevent the temperature of the fuel cell stack 1 
from exceeding a predetemnined temperature. 
[0026] A flow amount control valve 7A and a bypass 
passage 11 A are provided in parallel in the air supply 
passage 1 0A. A flow amount control valve 7B and a by- 
pass passage 118 are provided In parallel in the air sup- 
ply passage 1 0B. 

[0027] The bypass passage 11 A is provided with an 
orifice 8A and the bypass passage 11 B is provided with 

an orifice SB. 

[0028] The opening of the flow amount control valves 
7A and 7B is controlled by signals from a controller 20. 
For this control, a temperature sensor T1 is provided to 
detect a temperature rof the refomrter 2. The detected 
temperature from the temperature sensor T1 is input in- 
to the controller 20. A signal from an inverter 21 which 
detects the load on the fuel cell stack 2 is also input into 
the controller 20. 

[0029] The controller 20 comprises a microcomputer 
or plural microcomputers each of which is provided with 
a central processing unit (CPU), a read only memory 
(ROM), a random access memory (RAM) and an input/ 
output interface (I/O interface). 

[0030] FIG. 2 shows a load applied to the fuel cell 
stack 1 during operation. The load region when the elec- 
tric motor 22 is driven is shown by the arrow. This region 



contains a value of 100% which corresponds to rated 
output conditions and the point of maximum efficiency 
for power generation. Load in the range of 20% to 1 00% 
corresponds to this regiori. This region is referred to as 

5 the nomial operating region In the description hereafter. 
[0031] Even when the load on the fuel cell stack 1 is 
substantially equal to zero, it is preferred to maintain the 
temperature of the fuel cell stack 1 to greater than or 
equal to 60 °C in order to maintain response character- 

10 istics for increasing the output of the fuel cell stack 1 in 
response to increases in load. 

[0032] As a result, when the temperature of the fuel 
cell stack 1 decreases, small amounts of high-temper- 
ature reformate gas are supplied to the fuel cell stack 1 

IS from the refomner 2 by performing standby operation of 
the fuel cell power plant when load is in the vicinity of 
0%. Herein operation of the fuel cell power plant com- 
prises supplying a hydrogen-rich gas from the refomner 
2 and the carbon monoxide oxidizer 3 to the fuel cell 

so stack 1 by operating the fuel supply device 19 and the 
air supply device 6. 

[0033] Although operation of the electric motor 22 is 
stopped during standby operation, a fall In the temper- 
ature of the fuel cell stack 1 is prevented by supplying 

25 a high-temperature hydrogen-rich gas to the fuel cell 
stack 1 . This is due to the fact that the fuel supply device 
1 9 supplies small amounts of fuel to the vaporizer 5 and 
the air supply device 6 supplies a small amount of air to 
the refonner 2 and the carbon monoxide oxidizer 3. 

30 [0034] In order to maintain the fuel cell stack 1 at 
greaterthan or equal to 60 °C, it is necessary to perform 
standby operation in order to maintain the temperature 
t of the refonmer 2 at greater than or equal to a lower 
limiting temperature t2. In this embodiment, the lower 

35 limiting temperature t2 is set to 400 °C. 

[0035] On the other hand, excessive increases in the 
temperature of the reformer 2 due to standby operation 
result in deterioration of the catalyst in the reformer 2. 
For this reason, standby operation is stopped and the 

40 temperature f of the refonner 2 is limited to less than or 
equal to an upper limiting temperature ft in order to pre- 
vent catalyst deterioration. In this embodiment, the up- 
per limiting temperature t1 Is set to 800 **C. 
[0036] When the temperature of the refomner 2 is 800 

45 °c during standby operation, the temperature of the fuel 
cell stack 1 Is 80 ''C. Stopping standby operation means 
that the operation of the fuel pump 21 and the air supply 
devrce 6 is stopped. 

[0037] The load region in which standby operation is 
50 occasionally perfomned in response to the temperature 
of the reformer 2 is hereinafter referred to as the standby 
operation region. 

[0038] In the standby operation region, the tempera- 
ture of the fuel cell stack 1 is maintained in a range of 
55 60 ''C to 80 by maintaining the temperature of the 
refomner 2 to a temperature range of 400 *'C to 800 °C. 
[0039] During actual control as shown in FIG. 4, the 
upper limiting temperature t1 of the refomner 2 is prac- 
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tically set to a slightly lower temperature than the real 
upper limiting temperature which actually results in cat- 
alyst deterioration. 

[0040] Similarly, the lower limiting temperature t2 is 
set to a slightly higher temperature than the real lower 
limiting temperature required to maintain the fuel cell 
stack 1 at 60 **C. 

[0041 ] The controller 20 executes a temperature con- 
trol routine as shown in FIG. 3 at intervals of ten milli- 
seconds in response to the load applied to the fuel cell 
stack 1 in order to realize the above temperature condi- 
tion in the fuel cell power plant. 

[0042] Referring now to FIG. 3, in a step S1 , the con- 
troller 20 detemnines whether or not the load on the fuel 
cell stack 1 is greater than or equal to a predetermined 
load based on the signal from the inverter 21 . The pre- 
detemriined load is a value allowing discrimination of the 
nomnal operation region from the standby operation re- 
gion and is set to a value between 20% representing the 
lower limit of the nomnal operation region and 0% rep- 
resenting the standby operation region. 
[0043] Description of the flowchart will be simplified 
by dividing the operation regions of the fuel cell stack 1 
into the normal operation region and the standby oper- 
ation region. Thus in the step SI , the fuel cell stack 1 Is 
in the normal operation region when the toad is greater 
than or equal to the predetemnined load and is in the 
standby operation region when the load Is less than the 
predetennined load. 

[0044] When the fuel cell stack 1 is detemiined to be 
in the normal operation region in the step S1, the con- 
troller 20 controls the flow amount control valves 7A and 
7B and the fuel pump 19 in response to the load In a 
step S9 and the routine istemninated. This control is per- 
formed by a subroutine, but description of control In the 
normal operation region is omitted as it Is not directly 
related to this invention. 

[0045] When the fuel cell stack 1 is detennined to be 
in the standby operation region in the step SI , the con- 
troller 20 closes the flow amount control valves 7A and 
7B in a step S2. As a result, the supply of air to the re- 
fomrier 2 and the carbon monoxide oxidizer 3 is only al- 
lowed via the orifice 8A and 8B. Then in a step S3, the 
controller 20 reads the temperature f of the reformer 2 
detected by the temperature sensor T1 , 
[0046] In a step 84, it is detemnined whether or not 
the temperature t of the reformer 2 is greater than or 
equal to the upper limiting temperature t1. When the 
temperature t of the ref omner 2 is greater than or equal 
to the upper limiting temperature t1, the controller 20 
stops the operation of the fuel cell power plant in a step 
S5 and the routine is terminated, 
[0047] Stopping the operation of the fuel cell power 
plant means that the operation of the fuel pump of the 
fuel supply device 1 9 and the operation of the air supply 
device 6 are stopped. It is possible to continue operation 
of the air supply devk^e 6 and only stop operation of the 
fuel pump. 



[0048] Stopping the operation of the fuel cell power 
plant does not mean that the execution of the routine of 
the controller 20 is stopped. Even when the operation 
of the fuel cell power plant is stopped, the controller 20 
5 continues the execution of the temperature control rou- 
tine. 

[0049] When the temperature t of the refomiate gas 
is lowerthanthe upper limiting temperature t1 inthestep 
S4, the controller 20 detemnines whether or not the tem- 
10 perature to\ the refomiate gas is less than or equal to 
the lower limiting temperature f2 in a step S6. 
[0050] When the temperature f of the reformer 2 is 
less than or equal to the lower limiting temperature (2, 
standby operation of the fuel cell power plant is par- 
ts formed in a step 87. When standby operation of the fuel 
cell power plant is already being perfomried, continua- 
tion of that standby operation Is provided for by the proc- 
ess in the step 87. After completing the process In the 
step S7, the controller 20 temninates the routine. 
20 [0051] In the step 36, when temperature t of the re- 
fonner 2 is greater than or equal to the lower limiting 
temperature i2, the present operation state of the fuel 
cell power plant continues unchanged in a step SB and 
the routine is terminated. Continuation of the present 
25 state means that standby operation is continued when 
the fuel cell power plant is operating in standby opera- 
tion and when the operation of the fuel cell power plant 
is cun-ently not performed, the operation continues to be 
stopped. 

30 [0052] As a result of this control in the standby oper- 
ation region, apattem Is repeated of stopping the oper- 
ation of the fuel cell power plant when the temperature 
f of the refonner 2 increases to the upper limiting tem- 
perature ff and starting standby operation thereof when 

35 the temperature of the reformer 2 decreases to the lower 
limiting temperature £2. Therefore it is possible to main- 
tain the temperature of thef uel cell stack 1 to a preferred 
temperature region during standby conditions as dis- 
cussed above. 

40 [0053] During standby operation, the amount of air 
supplied to the refomner 2 and the carbon monoxide ox- 
idizer 3 from the air supply device 6 is conspicuously 
lower than during nomnal operation. 
[0054] This fuel cell power plant is provided with ori- 

43 floes 8A and 88 having small cross-sectional area for 
standby operation which are disposed in parallel to the 
flow amount control valves 7A and 7B which control the 
air flow amount during normal operation. The controller 
20 completely closes the air flow control valves 7A and 

so 7B in the standby operation region. As a result, in the 
standby operation region, air is only supplied to the re- 
fomner 2 and the cariaon monoxide oxidizer 3 through 
the orifices 8A and 88. That is to say, in the standby 
operation region, control of the air flow amount Is not 

55 performed by the controller 20 and a predetermined 
small amount of air required for standby operation is 
supplied to the refomner 2 and the cartDon monoxide ox- 
idizer 3 In a stable manner through the orifices 8A and 
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8B. 

[0055] In this manner, air flow amount control is per- 
formed by the flow amount control valves 7A and 7B only 
In the nomnai operation region. As a result, it is possible 
to reduce the cost of the flow amount control valves 7A 
and 7B by limiting their control range to a flow amount 
greater than a fixed amount. Since control of the airflow 
amount is not performed during standby operation as 
shown by the temperature control routine in FIG. 3. the 
routine is also simplified. 

[0056] In this embodiment, temperature control is per- 
fomned in the standby operational region based on the 
temperature t of the refomier 2 detected by the temper- 
ature sensor T1 . However Instead of the temperature 
sensor T1, temperature control may be performed 
based on the temperature of another part which displays 
a congelation with the temperature of the fuel cell stack 
1 or the reformer 2. 

[0057] For example, it is possible to use a tempera- 
ture sensor T which detects the temperature of the fuel 
cell stack 1 . a temperature sensor T2 which detects the 
temperature of the hydrogen-rich gas of the carbon 
monoxide oxidizer 3 or a temperature sensor T3 detect- 
ing the temperature of the fuel vapor from the vaporizer 
5. 

[0058] Referring to FIG. 5, the temperature of the fuel 
vapor from the vaporizers reacts with a time lag ATwIth 
respect to the temperature t of the reformer 2. Since 
combustion gas is supplied from the combustor 4 to the 
vaporizer 5, the upper limiting value and lower limiting 
value of the temperature of the fuel vapor of the vapor- 
izer 5 is Increased in comparison to the upper limiting 
value t1 and the lower limiting value t2 of the refonner 
2. When temperature control is perfonned in the standby 
operational region based on the temperature detected 
by the temperature sensor T, the temperature sensor T2 
orthe temperature sensor T3, it is necessary to take Into 
consideration the difference in the upper and lower lim- 
iting values in view of the correlation between the tem- 
perature t of the reformer 2 and the detected tempera- 
ture. 

[0059] In this embodiment, although the orifices 8A 
and 8B are provided in the bypass passages 11 A and 
118, a choke having a small cross-sectional area may 
be provided in the bypass passage 1 1 A and 1 1 B instead 
of an orifice. 

[0060] Furthermore a through hole 28 of a small 
cross-sectional area may be provided in the valve body 
27 of the flow amount control valve 7A(7B) as shown in 
FIGs. 6A and 6B instead of providing the bypass pas- 
sage 11 A and 11 B. 

[0061] In this embodiment, although a bypass pas- 
sage is provided for both the air supply passage 1 0B to 
the carbon monoxide oxidizers and the air supply pas- 
sage 10A to the reformer 2, a considerable effect may 
be obtained by providing a bypass passage for either 
one of the air supply passages IDA and 10B. 
[0062] A second embodiment of this inventk^n will 



now be described with reference to FIG. 7. 
[0063] In this embodiment, a directly-connecting pas- 
sage (hereafter referred to as a direct passage) 13 is 
provided for directly connecting the passage 17 to the 
5 combustor 4 through a switching valve 23 while bypass- 
ing the fuel cell stack 1 . 

[0064] Another direct passage 1 4 is provided for di- 
rectly connecting the combustor 4 and the passage 18 
through a switching valve 24 while bypassing the fuel 
10 cell stack 1 . Other features of the fuel cell power plant 
are the same as those described with reference to the 
first ennbodiment. 

[0065] According to this embodiment, in the nomnal 
operation region, the controller 20 generates power with 
IS the fuel cell stack 1 in the same manner as the first em- 
bodiment by connecting the passage 1 7 to the fuel cell 
stack 1 with an operation of the switching valve 23 and 
connecting the passage 18 to the fuel cell stack 1 with 
an operation of the switching valve 24. 
20 [0066] In the standby operation region, the controller 
20 connects the passage 17 to the direct passage 13 
with an operation of the switching valve 23 and connects 
the passage 1 8 to the direct passage 14 with an opera- 
tion of the switching valve 24. As a result, air and hydro- 
ps gen-rich gas are directly supplied to the combustor 4 
while bypassing the fuel cell stack 1 . Since air and hy- 
drogen-rich gas are not supplied to the fuel cell stack 1 
during standby operation, the fuel cell stack 1 does not 
generate any power at all and the whole amount of hy- 
30 drogen-rich gas and air is combusted in the combustor 
4. Thus it is possible to reduce the fuel consumption 
used to maintain the temperature of the fuel cell stack 1 . 
[0067] During standby operation , gas flowing from the 
passage 1 7 to thefuel cell stack 1 iscut off by the switch- 
es ing valve 23. Thus during standby operation, even when 
the concentration of cariDon monoxide in the gas in the 
passage 1 7 is high, the platinum catalyst on the anode 
of the fuel cell stack 1 does not suffer poisoning by the 
cariDon monoxide. Therefore, the bypass passage 11 B 
40 and the orifice 8B may be omitted so as to stop the sup- 
ply of air to the carbon monoxide oxidizer 3 In the stand- 
by operation region. 

[0068] A third embodiment of this invention will be de- 
scribed with reference to FIG. 8. 

45 [0069] In this embodiment, a small-amount air supply 
device 1 5 Is provided separately from the air supply de- 
vice 6 and the bypass passages 1 1 A and 1 1 B are con- 
nected to the small-amount air supply device 15. Fur- 
thermore a passage 28 which connects the small- 

50 amount air supply device 15 to the combustor 4 is pro- 
vided instead of the direct passage 1 4 and the switching 
valve 24 in the second embodiment. An orifice 29 is pro- 
vided in the passage 28. A cut off valve 1 6 is provided 
in the passage 1 8 which supplies airto the fuel cell stack 

55 1 from the air supply device 6. In other respects, this 
embodiment is the same as the second embodiment. 
[0070] In the normal operation region, the controller 
20 supplies air to the reformer 2 and the cart3on mon- 
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oxide oxidizer 3 through the flow control valve 7A and 
7B from the air supply device 6 in the same manner as 
the first and second embodiments. On the other hand, 
in the standby operation region, the small-amount air 
supply device 15 is operated and respectively small s 
amounts of air are supplied to the refonmer 2 through 
the orifice 8A, to the carbon monoxide oxidizer 3 through 
the orifice 8B and to the combustor 4 through the orifice 
29. The operation of the air supply device 6 is stopped 
and the flow amount control valves 7A and 7B and the fo 
cut off valve 16 are closed. 

[0071 ] The air supply device 6 is designed to have an 
air supply capacity amount which is required for rated 
output operation of the fuel cell stack 1 . When the air 
supply device 6 is adapted to small-amount air supply 
during standby operation, energy efficiency is reduced. 
[0072] In this embodiment, it is possible to prevent re- 
ductions in energy efficiency related to supply of air by 
providing a small-amount air supply device 15. 
[0073] The contents of Tokugan 2000-368485, with a 
filing date of December 4, 2000 in Japan, are hereby 
incorporated by reference. 

[0074] Although the invention has been described 
above by reference to certain embodiments of the in- 
vention, the invention is not limited to the embodiments 
described above. Modifications and variations of the 
embodiments described above will occur to those skilled 
in the art, in light of the above teachings. 
[0075] The embodiments of this invention in which an 
exclusive property or privilege is claimed are defined as 
follows: 
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Claims 

1 . A fuel cell power plant comprising: 

a fuel cell stack (1) generating power using a 
hydrogen-rich gas; 

a hydrogen-rich gas generating mechanism (2, 
3) which produces a hydrogen-rich gas by an 
exoergic reaction of a vaporized fuel and air; 
a first air supply passage (1 OA, 1 08) which sup- 
plies air to the hydrogen-rich gas generating 
mechanism (2, 3); 

a second air supply passage (8A, 88, 28) which 
supplies air to the hydrogen-rich gas generat- 
ing mechanism (2, 3), the second air supoly 
passage (11 A, 118, 8A, 8B, 28) having a snr. all- 
er cross sectional area than the first air supply 
passage (10A, 10B); and 
a cut off valve (7A, 7B) which cuts off the first 
air supply passage (10A, 10B). 

2. The fuel cell power plant as defined in Claim 1, 
wherein the power plant further comprises a vapor- 
ized fuel supply mechanism (5, 19) which supplies 
a vaporized fuel to the hydrogen-rich generating 
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mechanism (2, 3), a sensor (22) which detects a 
load on the fuel cell stack (1),a sensor (T, T1. T2, 
T3) which detects a temperature of a predetermined 
position in the fuel cell power plant, and a controller 
(20) functioning to: 

detemnine whether or not the load is less than 
or equal to a predetermined load (SI); 
close the valve (7A, 78) when the load is less 
than or equal to the predetemriined load (S2); 
compare the temperature when the valve (7A, 
78) is closed with a predetemriined temperature 
range (S4, S6); 

control the vaporized fuel supply mechanism 
(5, 1 9) to stop supplying of vaporized fuel to the 
hydrogen-rich gas generating mechanism (2, 
3)when the temperature is higher than the pre- 
detemriined temperature range (S5); and 
control the vaporized fuel supply mechanism 
(5, 19) to perfomn supplying of vaporized fuel 
to the hydrogen-rich generating mechanism 
(2,3) when the temperature is lower than the 
predetermined temperature range (S7). 

The fuel cell power plant as defined in Claim 2, 
wherein the fuel cell stack (1) is connected to an 
electric motor (21) and the predetermined load is 
set to be smaller than a minimum load on the fuel 
cell stack (1) when the electric motor (21) is oper- 
ated. 

The fuel cell power plant as defined in Claim 2 or 
Claim 3, wherein the hydrogen-rich gas generating 
mechanism (2, 3) comprises a refomrier (2) which 
produces a refonnate gas using air and vaporized 
fuel and a carbon monoxide oxidizer (3) which pro- 
duces the hydrogen-rich gas by removing cartDon 
monoxide from the refonmate gas, and the prede- 
termined position corresponds to any of the reform- 
er (2), the carbon monoxide oxidizer (3), the fuel cell 
stack (1 ) and the vaporized fuel supply mechanism 
(5, 19). 

The fuel cell power plant as defined in Claim 2, 
wherein the fuel cell power plant further comprises 
a combustor (4) which combusts a hydrogen-con- 
taining anode effluent discharged from the fuel cell 
stack (1 ), and the vaporized fuel supply mechanism 
(5, 19) comprises a vaporizer (5) which vaporizes 
liquid fuel using heat generated by a combu3t:on of 
the hydrogen-containing anode effluent in the com- 
bustor (4). 

The fuel cell power plant as defined in any of Claim 
1 , Claim 2 and Claim 5, wherein the second air sup- 
ply passage (11 A, 11B, 8A, 88. 28) comprises an 
orifice (8A, 8B) which bypasses the valve (7A, 78). 
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7. The fuel cell power plant as defined in any of Clainn 
1 , Claim 2 and Clainn 5, wherein the valve (7A, 73) 
comprises a valve body (27) which cuts off the first 
air supply passage (1 OA, 1 0B), and the second air 
supply passage (11 A, 11 B, 8A, 8B, 28) comprises 5 
a through hole (28) formed In the valve body (27). 

8. The fuel cell power plant as defined in any of Claim 
1 , Claim 2 and Claim 5, wherein the fuel cell power 
plant further comprises a second valve (23) which io 
cuts off supply of the hydrogen-rich gas to the fuel 
cell stack (1 ) from the hydrogen-rich gas generating 
mechanism (2, 3). 

9. The fuel cell power plant as defined in any of Claim *5 
1 , Claim 2 and Claim 5, wherein the fuel cell power 
plant further comprises a first air supply device (6) 
which supplies air to the first air supply passage 
(10A, 10B), and a second air supply device (15) 
which supplies air to the second air supply passage 

(11 A, 11 B, 8A, SB, 28) , the second air supply device 
(1 5) having a smaller capacity than the first air sup- 
ply device (6). 
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